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ABSTRACT 


This research attempts to answer two questions: dnat are ven 
reasons behind turnover amony engineers at the Defense 
Communicaticns Agency (DCA) and what attracts and motivates 
DCA's encineers. Interviews with engineers wno lett OCA 
ketween January, 1981 ana February, 1984 showed that they 
are overall individuals whos have a strong, primary need to 
do prcfessional, challenging technical worx that is aiso 
important work; and to perrorm the work ina proressional 
envircnment where apjyreciation of their work is communicated 
to them Fy competent management. They are drawn to a 
particular job iargely by the nature or the worx it offers. 
The cpportunity to have a poSitive personadi inpacrmies 
another attractor variable, as 15 the o-portunicy t¢ Meo 
professicnally and technically. The motivation to seek a 
new jcb can come rrom the perception that one is dead-ended 
professicnally or has no more opportunity to yrow tecnaa. 
Cade. For the majority, salary is at most a secondary 
consideraticn in deciding to leave a joo. Enyineers may 
also Fe induced to leave a Cchailenyinyg, significant jcb if 
matters external to the work process itself cecome intoler- 
able or highly ‘frustrating, and a position of equaieen 


greater merit iS available elsewhere. 
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I. INTRODUCTION 
With the advent of sophisticated electronic weapens 
systems, and the razpid advancemerts in space and telecomnu- 
nications technologies, the sophisticated scientist and 
engineer become a resource critical to a successful nationai 
defense strategy. The Defense Communications Agency (DCA) 
is deé€fly entrenched in one segment of the Department of 


Defense's (DOD's) high technology (nigh-tech) business. 


A-e A LOCK AT DCA, A HIGH-TECH EMPLOYER 


DCA is responsible for the design, management, evalua- 
tion and evolution of the DoD's worldwide Derense 
Communications Systegr (DCS). The worldwide DCS is made up 
Grmeall of the DoD's loony haul, point to point communications 
betworks, such as the Autovon telephone systen, and tne 
Defense Digital (autcmated data) Network, and all cf their 
component subsystems: the Defense CoamMunications Satellite 
System (DSCS), various power systems, transmission sySsters, 
cperations centers, and Much more. TiWwemic so LS des «bien bilan 


dollar telecommunications "plant," approximately, which must 


ke intercperable with U.S. commercial systems and with the 
military and commercial tele- communications systems of 
mite d nations. It must be highly Survivable in terms of 


enemy attack or attempts at sabotage. It must be and remain 
eeate-Oi-the-art ihn character. Engineers at DCA flan, 
design, and oversee the system's evolution to twenty years 
in the future, as well aS manage it in itsS present state. 
This writer's hore, at this point, is that readers will 
kegin to appreciate [CA's need for many, very sophisticated 


teleccmmunications systems engineers. tiara ct me oOne iwigh ly 


respected director cf a key Segment orf DCA'S endginecraas 
resources once remarked that, 1n hiS Opinion, it toOcK famoue 
ten years to "build" an engineer who could do DCA*%S req Gees 
systems-level engineering 1n a thoroughly knowledgearle 
manner. 

Unplanned turnover among engineers, then, 1S 4 Wiewy 
costly thing to DCA. This is not soleiy in terms ci dollars 
when it can take up tc ten years to acyuire broad and thor- 
ough worldwide systems expertise, and many years to reach 
varying foints of intermediate expertise. Unplanned turn- 
over, then, has a pectentially serious impact on the guality 
and character of the engineering DCA is capable of; and has 
a potentially significant impact on the guality of decisien. 
that are made about the present and future state of the 
worldwide DCS. 

Cver the last three years, DCA management has peccme 
concerned over the icss of numbers of highiy valued engi- 
neers, Many or whom were senior systems engireers ~- perhacs 
the ageucy's most valuable resource. The prumbers of ma 
neers leaving DCA may not appear to be aiarming in terus of 
absolute magnitude. Thirty-two of an approximate populdtaon 
cf 256 civilian engineers (or 12.5%) voluntarily sepanraved 
from [CA between January 1, 1981 and the time of this study, 
February 11, 1984. This rate does not compare unfavorakly 
with that ci the private sector. The concern at BCA is that 
these engineers are difficult and costly to replace; the 
learniny curve at DCA is considerable. Further, the number 
leaving could be on an upward trend. The number cf engi- 
heers vcluntarily Separating from DEA increased by ~ezee 
rFetween 1981 and 1982. The 1983 figure was a somewhat lower 


increase over the 1981 figure: 37.5%. 


Eee LEE COMPETLT ION 


Tine s May, 1981 report, the American Electrcnics 
Association projected a 78% growth rate for the 1981 - 1585 
Feriod, as a percentage of 1980 employment, for electrcnic/ 
electrical enyineers [Ref. 25: pp.41-45]. Tre final results 
cn this projection are not yet in. HOWeVEL, there is no 
doubt at all that the electronics industry is in a consider- 
able growth pericd. Over 90% of DCA'S engineers fall into 
this electronic/felectrical category. The sane study 
projected manpower shortages in this category through 1685 
(the study limit) [Ref. 25: pp. 41-45]. 

Other studies fredict that tne electrcnicyeléctrical 
engineering supply will approximate oor very slightly exceed 
the demand during. this time frame [Ref. 6: pp. 31-39]. 

For a look at tke supply side of this labor ccin, we 
turn cur attention tc remarks made in January of 1983, by 
Cathclic University President Rev. Willian J. Byron, S.Jd., 
testifying Ltefore Consress on behalf of the American Council 
Suet ducation. Byron warned that, "There are serious short- 
ages cf gualified mathematics and science teachers. During 
the 1970's the numrer of secondary school mathematics 
teachers being trained declined 774; science teachers Leing 
trained declined 65%." He further warned that, "At least 
2,000 vacant faculty positions exist in university ensgi- 
heering departments." [Rers, 2023p i) the -Scientmric 
Manpower Commission confirms Byron's position saying that: 
"The faculty shortage nas developed oecause industry has 
recruited most ot the graduates at the Lachelor's level, 
leaving relatively few to goon to yraduate schcel and 
Frepare for teaching. Addattao mat) 7, engineers aireacy on 
university faculties have been lured away by higher salaries 
and ketter eyguipment for research in industry, ana by 


increased teachiny lcads and fewer graduate assistants in 
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academe. During 1979-80, almost 400 ruil-time engineceams 
faculty (2.7% of all permanent engineeriug faculty) volume 
tarily left adademia for full-time employment in industry. 
In some cases, the salaries of doctoral engineers in private 
industry are nearly dcuble those of cnayineering ~professames 
The shortage of engineering ;rofessors is expectec tGmgee 
worsé and the guality of instruction tec continue wiee 
degrade." [kets 2630p 

The competition for engineers is stifi- and thetemae 
every indication that growtk in demand wili continue ¥rae 
higher education falls deeper into tne throws of setlicus 


problems as the engireer superlier. 


C. DCA AS A COMPETIICR 


The Lefense Communications Agency aaS Sone perticular 
handicaps as a comyetitor in this empleyrmert market. 
Government salaries fer engineers of this type generaliy run 
from about 15% to 35% below the market rate at present. lope 
ai983 report by the Scientific Manpower Commission; re 
Salary data Showed that Federal entry level salaries for 
engineers with a B.S. deyree and ho work experience ran fron 
31% to 28.5% below saiaries offered by industry. ror 
various levels of mid-level engineers, Federal salaries were 
19% tc 23% low. For senior engineers, and e€ngineering 
Supervisor and manacement levels, the salary differertial 
was from 14% to 26% low. [ Ref. 11: pp. 13-14) The ray 
discrepancy is higher yet for senior enyineering executives. 
As of this writing, there is no relief in Sight for this 
Salary situation in the Federal community. 

Until recently, as results of this research will show, 
the arpreal of the breadth and challenge or the work avail- 
able to engineers at DCA has permitted its viable con;eti- 


tion in this unfavoratle market. However, that appeal seems 
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POmce Ll jcOparay Ler a Significant opumber of DCA's engi- 


heers today. UWMreerend, Ik cOmDIndttOn with the prespect 
of ever stiffer competition for qualified engineer 
resources, make the subject of enyineering manpower a 


Critical one for JCA today. 


Pe LhE CUESTIONS TO EE ANSWERED 


The purpose of this researcno is two-fold: (a) seswbol ey feblie 
why engineers who vcluntarily separated from DCA Letween 
waranty ignisoi, avid February 11, 1984 did so; and to learn 
what potivates these engineers at the workpiace, and what 
krings them contentment there. Ene Steps to accomriasning 
these purposes included interviewing a sample of forzer [CA 
engineers. 

This research orly attempts to understard the reascns 
that these valued employees left DCA, and to learn what 
constitutes a satisfying job and work environment for then. 
Therefore, subse juent work to devise remedies cor the rrcb- 
jems unccvered is calied for as a lojical follow-cn to this 
research. 

The research presented is organized into 7 parts. This 
introduction 1s follcwed by: a survey of the highlights of 
pertinent literature, with emphasis on the needs and motiva- 
ron] ci scientists and™ engineers; a description of and 


Taticnale for the methodology used to conduct this research; 


a presentation of the data collected, analysis of thcse 
mindings; the resé€arch summary and conclusions; and 
appendices. 


eZ 


II. SURVEY OF THE LITERATURE 

What do we know akout creative individuals, erglndevemes 
scientists, about how they think, about their values, about 
why they work, where and at what they work? What do we know 
about wnat motivates the engineer or scientist? Anat do we 
know about his particular frustrations or intoierances at 
She, Werk place? 

Fellicwing 1S a survey of current tainking about themes 
motivaticns of scientists and engineers. The literature 
search which preceded and continued throughout this study 
waS undertaken toward the ends orf deveiopiny relevart gues- 
tions fer the interview portion of this research, and 
gaining understanding of issues pertinent to the interpreta- 
tion and categorization or the results of the interviews. 
Therefore, the literature review whicn foilows is sot 


CEIit3cal Tp ehature- 


Aw. AB OVERVIEW 


In brief, a review of tne current thinkingsen the feed 
and mctivations cf scientists and enyineers shows that their 
primary work needs’ and motivations relove around the chal- 
jenge and interest cf the work itself. Thev are profes- 
Sionals who thrive ina a dynamic »rofessioial atmosphere 
and are attracted to companies that appear to offer a stifu- 
dating technical and professional sop porema t- HOWCVer, 
reasons for leaving a job are not merely the opposites of 
the drawing factors, and they warrant some scrutiny. 

Highlights of a representative sample of the literature 
EOL Powe 


pS 


Eo Golo Nii StS ANDM@BENGINEE RS: SOME POSITIVE AND NEGATIVE 
MCITIVATCRS 


In a study of 82 scientists and engineers in the Federal 
service, Friedlander and Walton discovered that a scien- 
tist's reasons for remaininy with his oryanization are guite 


different from (and nct merely opposite to) those that fijnt 


cause hir to leave. Reasons which caused scientists to 
leave their positicns were primarily related to work 
context, to factcrs peripheral to the work itself. reascns 


which attracted the scientist to the organization and led 
hin or her to stay were primarily related to work content, 
to factors related tc work processes. "Reasons to stay are 
involved with the centrality of the work process in which 
there is intrinsic involvement by the scientist." [Ref. 12: 
Ee 201) 

Réeascns the scientist left his last government pesiticn, 
on the other hand, and things he or she disliked in the last 
job lcok guite different. The authors said tne follcwing o£ 
negative motivations, those wnich cause a scientist to leave 
pee JOL: "The scientist's reasons are concerned almcst 
entirely with elements in his work context or in its conmu- 
nity environment, rather than in the worx frocess itself " 
The top ten reasons given for leaviny the crganization were: 
deterioration of the technical progran; fromotion ceiling; 
desire for home ownership; poor housing; if superior 
disliked performance; the desire for aigher pay; foor top 
Management and leadership; an attractive college teachinj 
cffer; less of technical freedom. Reasons for disliking the 
fast ~osition, as opposed to reasons for leaviny, were 
dissatisfaction with administration and ‘nousekeeping! func- 
tions, with incompetent and inconsiderate supervision and 
co-workers, and with the administration of the technical 


programs. It seems clear, then, that the elements disliked 
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about and the reasons for leaving one's last organizaceen 
were not the negative of the reasons for enhteri meee 
Federal service. Eight of the tea reasons tor leaving, and 
all cf the ceasons for dislikiny tne last positicn were 
related to job context as opposed to the work process, cr to 
its intrinsic nature. [Ref. 12: p. 195] 

In short, "The €lements which attract a scientist to 
remain with an organization are not necessarily these that 
will precipitate his departure... Differing cesponses 
representing differing parts of the scientist's motivational 
structure are revealed through his answers to the varied 
guesticns posed to hin." [ Ref. 123 p. 196} 

These findings are in line with fundamental research ard 
reconfirm the need fcr at least a two-pronged apprceach to 
wotivaticn, i.e., a la Hertzberg. R.L. Khan, in a reviewuen 
Hertzberg's work said, “...perhaps the single most a2itvereame 
finding frcm this work is that satisfaction dad dissdticeie. 
tion cn the job are caused Ly different factors, rather that 
by varying amounts of the same factors." [Ref. 15:3 6 
SS = 

Friediander and Walton go on to make this important, Lut 
Ferhars not weli understood point: "Thus, studies ccncerned 
with cnly job satisfiers reveal, at most only half cf the 
motivaticnal structure of scientists. Since these motiva- 
tions depict the relative attraction os the scientist tcward 
his job elements, tkey describe approach needs on his part 
and are thus positive motivations. Similarly, job elements 
lmportant to the scientists dissatisfaction concern his 
repulsion away from these elements; these depict his avoid- 
ance needs and are negative motivations." [Ref. 122 po cies 
The authors draw this further conclusion; “Therefore whetnes 
che ccnsiders all of the main reasons, or merely job-related 
reasons, the predominant positive motivation of the scien- 


ae 


tist 1s toward the work process rather than toward any 


2 


iermactive Tegtures €renis cnviroumenta) [Ref. 12: ps 201) 
Their findirgs clearly showed that, "Among tne prime satis- 
fiers that serve to attract the scientist toward his organi- 
Zation are his interest in his work and his technical 
freedcm." [Ref. 123 [p.206] 

Miercoumecimscl Contr icant Deter tiat Milpatnas study both@the 
Statistical frequencié€s associated wita the negative mctiva- 
tors and those associated with the positive or attractor 


variatles were significant LEeyond the .001 ievei. 


C. WHAT OTEERS HAVE TO SAY 


Fecllcwing 1S a survey of other highlights of the litera- 
ture around the motivation to work as it pertains to ensgi- 
neers and scientists. 

The pendulum of literary opinion takes a wide Swing in 
the subject of the werk motivations of scientists ard €nj5i- 
neers. At one end of the spectrum, Eari 6. Frencn 
considers: the engineers desire to be responsive tec family 
needs and demands; his or her need to do meaningful, chal- 
lenging scientific work; the desire for wealth and conven- 
lence; the desire fonspecogmation in in the scientific 
community; the desire for an optimal work environment etc., 
and finds these motivations so complex and full of conflict 
that he concludes his essay saying, “If the motivaticn of 
scientists and engineers is viewed in this light, it could. 
well be that motivating them to higher perrormance is 
largely beyond the control of research and development 
management." [Ref. 143 p.155] 

There is something of a foint in Hr. French's statement: 
it is acomplex issue. However he misses a key joint: 
knowing the nature cf what attracts scientists to work and 
what discourayes or frustrates them eyulpS a manager to 
Stack the cdds of gotivatioual success andof retention 


Sueeess in Bis favor. 
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let's turn to ancther Student of the Motivations ie 
engineers and scientists. Leon Wortman, a tanagerent 
consultant specializing in the hiya tech arena, once a [rage 
ticing engineer, himself, finds these dimensions key tomu@ae 
engineer and scientist: a reward system relatec to -the 
attainment cf specific objectives; emphasis given tc the 
individual's performance ratner strane that or the ol cups 
goal-setting prcecedure that enaples each individual to 
participate in the setting of hiS Own QGuantitied Goal swam 
accordance with those orf the organization; rapid reeakack on 
perfcrmance and immediate rewards for successtul task 
fulfillment and relative independence for the individual 
from cther segments cf tae organization. [Ref. 2:3 39-40] 


What are some of the factors bebind torttan*s cities 


approach tc defining the fproper ervirongent fcr Gee 
scientisis? 
Barly. 2h nas ceo Worthan iwaxeS this statérent: 


"Psychologists generally agree that the creative rerson is 
characterized as self-stinulating, independent, SEnsitive, 
goal-criented, and cafpable of giving direction to hist@ewg 
efforts...It would also seem that such people's nmotivaticns 
are cperant at the high level of Maslow's hierarchy 62 
needs." [Ref. 23 63-64]. Shortly after, he tollcws it Sige 
this statement: "Tre function of the enyineering manager, 
director cf R &: D, vice president for engineering - or 
whatever the manager's title mignt be - iS not tc show the 
creative engineer how to perform his function. it is prima- 
tily to create the amtience and the reiationship that roti- 
vates, Stimulates the creative process of the individual who 
is respcnsiftle fcr tke work task." He also adds, "It almost 
goes without saying that engineers and scientists, eésfe- 
cially those who are identified as creative, must have posi- 
tive regard for the professional skills and knowledge of 
their managers in reference (not deference) to the techno- 


logical areas in which they o,erate." [Ref. 2: pp. 65-66] 
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ReErian, tue, Lied Ceductiveramproacn, accepts that the 
engineer and scientist have motivations dealing with the ego 
iivmuecelr-dctlarizaencn, and goes on to Suggest speciitic 
things a manager can do to create conditions in which the 
€go is nourished, and self-actualization is encouraged. Jie) 
fact, a gocd portion of his book consistS in various inven- 
tories of leadership style and personality whicn the 
Manager/reader is encouraged to apply to him-or-herself. 
Wortman then assists the reader in interpreting nis results, 
and contrasting thcse witn the leadership demands (for 
successful Management Oe cellent iirTe and engineering 
personnel. Hits focvus is "net on a detailed lock at tne 
needs, likes and dislikes of scientists; rather nae generally 
descrises the droad psychological nature of these peéeozple at 
work, suggests means of meeting needs they have, and and 
attempts to assist manayers to recognize the a,propriate 
jJeadership style for scientists and ehgineers and ccntrast 
memwith tnelr OwN -— an imsortant work, I think. 

Providing the manager/freader with more good food for 
thought, Wertman outiines McClelland's thinking on fgower, 
affiliaticn and achi¢€vement as primary motivators. he does 
some insightful work illustrating the way responses and neeé 
manifestations might differ among scientists whose primary 
motivaticn differed among the three McClelland cffers, ané 
suggests how a Manager might be alert to and respond effec- 
tively te these varying need structures. 

Pindlly, Wortman GiveS considerasle attention to the art 
Seemataging conflict, for he postuiates that, Lm = rehe 
often recogrized that the people who Cause conflict May be 
the truly creative members of the staff." He also develops 


the idea that managers! tendency to learn and use effective 


means cf£ suppressing COM PCR cal be truly counter- 
fFroductive in, the scientific: environment - another worth- 
while pestulate, and one which the writer of this fafer 


recommends for further development. 
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Pelz and Andrews add yet another interesting dimension 
to understanding engineers and scientists at work. Thatwi1s 
the ccncept of "Creative tensten=® Taey postulate thata 
force like autonomy (representing challenge) is counter- 
kalanced by a force like job security (representing 
Stapaelen in) in envircnents where scientists can fe sost 
effective. "It seemed reasonatle to say that the scientists 
and engineers of our study were more etfective Whee, 
experienced a ‘'creative tension ' between sources of 
stability or security on one hand and sources of disruftion 
or challenge on the cther. This term was suggested by 1.S. 
Kuhn in a paper entitled, ‘The Essential Tension: Tradition 
and Innovation in Scientific Researcnh.*" (Ref. 42 pp. “Vi 
The fcllcwing is amcng the illustrations Pelz ard Andrews 
give of this concept: "Scientists place a high praorityion 
freedcm...-As stated ty Anne Roe, ‘Almost ail studies of 
Scientists agree that tne need for autonony, for indepen- 
dence of action, 1s something particularily, sree in this 
groupe! In what seemed an incecnsistency, however, effective 
scientists did not avoid other people; they and thier 
colleagues interacted vigorously...in our speculative frane- 
work, independence or self-reliance is a source of security. 


Interaction is a source of challenge, for they may criticize 


aud Ei OGe The high contributor experienced a creative 
tensicn retween independence and interaction." [Ref. 4: pp. 
Xe = ex | 


Thus Felz and Andrews approach tae generally accepted 
higner order of needs satisfaction of scientists from yet 
another vantage point - not contradictiny what others have 
written cr suggested, but adding yet another dimension, or 
Ferhaps application. 

There are a host cfi additional opinions om what the xey 
ingredients in the mctivation of scientists and engineers 


are. Manners, Steiger and Zimmerer talk about the "fat 


Li) 


happy rat" tenet; keep the rewards coming; select talent 
that generate their cwn excitement; Maxe him or her feei 
good; hedorism - be aware that people seex pleasure and 
avoid fjpain; Maxe the recognition of performance very 
visiftle; create change, for variety, but_not too fast. 
Beers 73 p- 13) Various arguments are advanced cy the 
authors to Support these premises aud exhortations. 
Aithcugn the arguments are rot developed as scientifically 
as they might be, tké€re really 15 yaite Some compatibility 
with cther findings reviewed herein: nourish the scientists 
eyo; te aware of things in the work environment which might 
Cause frustration and discomfort. [Ref. 17: p. 14] 

Manners et al mention another factor seen often in the 
literature: the one who manages Scientists and engineers 
Must encourage his or her staff to taxe risks, must orier 
some protection in the case that tne lndividual tails. They 
note that the noticn of "grotection" further inylies a 
moncethetOr the werscpgiedi Loni tyeof fae scientist.  "Respecr 
and dignity are prectrsors to the generation or work excite- 
ment," they adds. At the same time, the authors caution tnat 
incremental rewaras should only ke associated with success. 
mideosts a dzfficult balancing act reyuiring a Significant 
amount cit self-discipline on the part of the manager." 
[Ref. 173 p.14] Here we see yet another concern introduced 
into the complex equation for motivating and retaining 
scientists: timely rewards are essential aS is protection 
from risk associated with innovation; yet unsuccessful inno- 
vation must not appear to be rewarded incrementaily. 
Finally, the authors note, as did Mr. Wortman, that "tae 
capacity to motivate 1s dependent upon Managerial 
meedatiliitys.” [Refs 173 p. 163 

There are yet many other interesting tenets in this area 
of theught. Peterfreund, writing in the decade of the 


seventies sfeaks about "the new breed...They come to worx no 
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less motivated than their predecessors, but are more like 
to beccme demotivated by what they see and experience thar. 
any werk grcup before then. “Spero lo: ep. 3356] I Caguee 
judge the degree to which one generation becomes more easily 
demotivated than ancther. However, as aifluence spreads 
into all realms of our Society, it seems reasonable to 
assume that the needs of man, "the wanting animal," as 
McGregor describes hint, would have moved up into tne higker 
Plaine Of the teed sa truciu ac. Since ego satisfaction ama 
self actualization are more personal, nore emotionaily- 
dependant than the needs of prior generations concerned wits 
survival, it wouldn't Surprise me to £ind empirical Supaee. 
for Feterfreund's clain. 

If popularity and general public acceptance are wean: 
meaSure cf validity, the support for claims about the new 
kreed is in Peterst and Waterman's recent best seller, In 
Search of Excellence. "We desperately need meaning in our 
jives and will sacrifice a great deal to instrtuticns ei 
will provide meaning for us. We Simultaneousiy need inde- 
pendence, to feel as though we are in charge of our desti- 
nies, and to have the ability to stick out-..{we need) 
cne and the same time to be a member of a winning team and 
to be a star in bls cup eign... 

There 1s much in In Search of Excelience that reaffirms 
assertions in the literature we have surveyed. Since a 
Significant portion cf their research was conducted in "high 
tech" companies, I include scme of their findings here. 

The authors emphasize the need for autonomy and the 
encouragement of risk-taking, as we nave seen elsewhere: 
"The innevative companies... don't try to hold everyouSmen 
so short a rein that he can'tt be creative. They encourage 
Practical risk-taking and Support jood tries." f ReitS Soom 
14) Withcut calling at cuca Peters and Waterman put forth 


the NOtLcn or “creative tenswvon, § They ecefer to 
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Poe eanc ous loose = tigits or opemtics." Speaking of excel=‘% 
lent crganizations ttey say, "For the most part, as ve have 
pala, Ebey have  sUuUShed autoacmy down to the shop £lecr or 
product development tean. On tne other aand, they are 
fanatic centralists around the few core values they acldi 
teae.' [REL. 5s p.- 15] 

Agalt as seen elsewhere, the autaors stress the deéiib- 
erate use of rewards and their importance in companies with 
an excellent track record: "...We are creatures of our éenvi- 
ronment, very sensitive to external rewards and punisnment." 
Meets 5. pe. 56] And then, "The systems in the excellcat| 
companies are not only designed to ;roduce lots of winners; 
they are constructed to celebrate the winning once it 
cccurs. Their systems make extraordinary use of ncnhmonetary 
incentives. ile Socal OL noosa. | Refs (55 pe 59) 
Considering the topic or rewards, of positive reenforcement 
cf some significance, the authors go on to apply Skinner's 
findings on the subject of reenforcement to the management 
arena. They add that, "Our general observation is that most 
Managers know very little about tne value of positive reen- 
forcefzent." [Ref. 5: p. 70] They sum up the philosophy of 
excelient ccmpanies as follows: "Toe excellent companies 
fame —oeedecrly angrained philosophy that “says, in effect, 
Sees cect theaeIndividual,* "make people winners, * ‘let tklen 
Paaerd Cutse ‘treat peccrle as aduits.*™ | Rez. 5: p. 277] 


D. SUMMING UP THE LITERATURE 


Scientists and encineers are clearly: men and wemen who 
have a streng and very primary need to do highly protes- 
Sional, challenging, technical work; to do this in éenvircn- 
ment that allows tkem to feéerceive that they are doing 
Ponething that counts, that 1s of significant imgort and 


impact; and to do tnis in a professional environment, and an 
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envircnnent in which a competent Suserior's Lrecogriticeee. 
tne significance of the work 1S Communicated to Che cigquiieen 
Cr scientist. 

The engineer and Scientist look for these key elememee 
in jcks they consider undertaking. They leave jous in xgiach 
the conditicns which fermit and foster this envirohment are 
comprcemised to a degree which trey ee £fitdess 1g@g ti came 
However, the Scientist or engineer may also ove induced to 


leave an environment in wnico matters directiy related to 
the work are aycreearle it externalities Of sigtirticancemms 
him or her become intolerable anda position of seemingly 


egual technical merit is avaiiaple elsewhere. 


Ee A CCBMMEXT ON SCIENTISTS IN THE BUREAUCRACY 


Haga's law is an entertaining, yet sooering lock ace 
hme ole sac). In it, the autaors aaxe the point that we are 


preoccupied, as a business culture, with controiliic Uae 


ea eee "Crgaliczaticnis tags Gem eco eee Observing aow 
well a lattle arranging and standardizing can reduce uncer- 


tainty, feople in new organizations are invariably driven to 


systematize still more. Once the fall begins, the decline 
is swift." They hagrmer home the point tnat the nora is to 
control events and outcomes; to standardize; "Life is more 


organized this year than it was last year. It will te still 
more so next year...Humanity*s disdain for bureawerapeee 
Systems iS surpassed cnly by its horror of events 124 cau 
contrcl - yet uncertainty remains constant." [| Ref. 325 
207 22) 

The Federal work culture is the supreme bureaucracy. 
How does this insistence on control and predictability 
impact the work situations of Federaily employed scientists 
and engireers - feople who need autonomy, yet recogniticn; 


feoyle who need "Space," yet support; people who must take 


ae 


risks and tke aliowed to fail; people who are bright and 
able, with good, marketable skills, and wno resjecnd with 
sensitivity to the fallibilities environment in which they 
work? iI speculate that the potential for incompatibility is 
great. At this time, I cannot guess at the magnitude cf the 
problen. I do know, however, that a Slgnificant rumber of 
fine scientists do chcose the Federal Service at some foint 
in their careers, and produce steilar work: at NASA, at the 
National Institutes cf Health, at the Defense Advanced 
Research Projects Agency, at the Naval Reserach Lab, at (CA 
and elsewhere. it’s anwnteresting puzzles2., anctner good 


topic for further study. 


24 


Tit. METHOD 


This research has two gcals: to learn wnat constitutes a 
Satisfying job for an cagineer, and to learn the reascens 
benind the engineering turnover tnat has occurred at CCA 
since January of 1981. To this end, as many of the Jp Ga 
engineers who voluntariiy left DCA between January 1, 1581 
and February, 1984, who could be located, and whe were 
willing to ke interviewed, were interviewed. 10 PCLD1 Emer 
development or rich data, members oi the group were inter- 
viewed by phone rather toan surveyed by mail. The ime. 
views generally lasted between 30 ninutes and 30 minutes. 

Of the 32 whe voluntarily left duriny tne sanple fpericd, 
zO were roth located and available for interview. fhe atti- 
tude of the interview candidates toward tne research Lroject 
and their rele in it was cooperative and positive in ali cut 
two cases among tke 22 potential respondentS who were 
located. 

The thirty guestions asked during the interviews were 
develcred as a result of a review oi the literature on 
related subjects; the motivation of engineers and sciea- 
tists; the the management of engineers and Scientists; the 
conditions for creativity; the management or research and 
develcrment professicnals; the develcpment of commitment 
among p~rcefessional staff. The resuits of Similar empirical 
studies of motivaticn and retention issues among federally 
employed enyineers and scientists were also considered. 

The anterview guestions finally develored focused on 
discovering: 

~what factors drew these engineers to DCA initially 
and what they may have enjoyed about working at their 
various jobs at DCA 


ZS 


Nc iiicVercitmeGunadt the Chabdeteristics or an ideal 


engineering job wculd be 


-hew they perceived their relationships with supervi- 
SOrs and managers in their chain oz command, and hew 
they assessed the skills and leadership performance of 


their sujervisors and managers 


-what they believed that tne characteristics of an 


ideal supervisor of engineers would be 


~how they felt about their relationship with 
colleagues both in their immediate work yjroup and in 


1nterdependent work grours 


-hcew they viewed their professional development during 


their CCA tenure 


eiew they felt akout recognition, pay, benefits, 


office space and eguipment 
-what most frustrated them about working at DCA 


-~why they left DCA; and what, if anything, DCA could 


have done to influence them to stay. 


In Chapter 4, the data from the interviews is aggregated 
and presented, usually, in the forms of raw nuzkers of 
respcndents giving that answer, and percentage of respon- 
dents so answering. Slightly different treatments cf data 
are used where respcndents were permitted to give multi;yle 
TeSpcnses, e.yJe, where respondents listed several traits 
about their work at DCA that they liked. i eclanter a, 
Conclusicns and Reccmmendations, major trends and cther 
cbservations Significant to DCA‘'s desire to begin te exert 
some measure of control over engineering botivaticn and 


turnover are presented. 
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Althouyh the engineers subject of this study include 
chiy engineers who have left DCA, it 1s yuite plausifie that 
their opinicas are representative or the overall group of 
[CA €ngineering empicyees for acouple of reasons. The 
group cf engineers subject of this study are varied in age 
and length of service - with as little as two years oor as 
much as twenty years cf service; and their responses tc tne 
interview yuestions were quite in iine with those the 
literature wouid sugcest that engineers would have. 

it is the writer's recommendation that at some point in 
the near future, correlation studies pe run between varicus 
demographic data elements, e.g.-, the respondents length of 
service, and responses or response patterns to guestions. 
At the time of this frinting, the necessary demoyraphic data 


WaS nct available. 


iV. THE RESULTS 

The results of the interviews with former DCA eéngi- 
heering employees are presented in this chapter aiong with 
an analysis of what the data indicate. The analysis 
includes highlighting significant trends and observaticas 
Particularly as they may be useful to DCA. A listing cf the 
actual responses to selected guestions is at Appendix 2 
(partial sentences from this writer's handwritten onetes. 
The respense to these questions are singled out for Gdéeliae- 
ation in an appendix because of their potential to aaj 
vaiuartle interpretive data to the aggregate respense 
presented below. Wkere such potential Goes Mor existe, tie 
guesticns are omitted from the appendix. An ordered listing 
of the cull group of guestions asked the 20 interviewees, in 


the crder in which tkey were asked, is at Appendix A. 


Aw TEE ATTRACTOR OR MOTIVATING VARIABLES 


Cuestions 1, 4, 5, 6, and 12 are a series of guéestions 
intended to probe into the nature and particulars cf fosi- 
tive motivators - attractor variables - for the engiscéer 
and his work in general, and for the DCA engineer ane his 


Semen in particular. 
1. what About DCA Draws Enyineers to hork There? 


The respondents were permitted to give multifle 
answers to the first interview question, "What drew ycu to 
DCA?" Several trends emerged. Seventy-four percent (74%) 
cf the respondents were drawn to DCA by the nature cf the 
work cfiered then. Cne hundred percent (100%) who came to 


PCA’ vcluntarily (all ktut one of this sample of 20) mentioned 


Zo 


TABLE 
THE ATTRACTOR VARIABLES 
% RESPONDING 
DRAWING FACTORS 


Nature cf Work i. TUS 
(challenging/excitiny) 


ep a a £0) OC 5 Cwm 
echnically/professionally 5 3h 


Froressional atmcsphere/ 


respected colleagues 20% 
THE SIDEAL JOS 
Nature cf Work |. 85% 
challenging/excitiny/ 
varliety/scofe 
Have an impact/make 
a difference 10% 
Frofessional Environment 30% 
Advancement Opportunity 25% 
CHO i Se to GICw . 
echnically/professionally 20% 
WHAT WAS GOOD AT DCA 
Nature of the Work 70% 
Crportunity to have an Impact/ 
Te a se eens : 20% 
Degree of engineering freedonmy 
independence 2 0% 
Feople 15% 


the nature of work as an attractor variable and said that 
the werk offered to them by DCA appeared to be challenging, 
interesting, state-oi-the-art and/or exciting. (1) 

The second mcst freguent response on the attractor 
factors DCA initially held for these enjineerS was a 
perceived c,portunity to grow tecanicaily and/or profession- 


ally aS engineers, systemS engineers, in anh enyineering 


<p cee ee ce ee es ee eee a ee 


1 é ania - 
Cne of the 20 respondents came to DCA via transfer of 
aan his respcenses are included in all but this first 
guestion. 


Zo 


Subspecralty, or 15 afew cases, aS Managers of large 
engineeriny projects cr programs: mowot 19 (53%) Gave suck 
responses. 

In third place, these responses got two votes each: 
the professionali atmcsphere, and the opportunity te work 
With respected professionals for a total of 20% of respen- 
dents drawn to DCA anticipating a positive professioral 
envircaoment. We will see in section 'C.' of this chapter 
45% of the respondents, the professionai environment at [CA 
did net live up to the degree of professionalism that they 
expected to rind at ICA when they arrived. 

Iwo responses tied for fourth place among DCA‘ts 
attractor factors with a vote of 15% each { 3 respondents 
€ach) .« That tie was between an opportunity for advancement 
(,9oSiticnally or monetarily) and the opportunity to "have an 
impact," to "make a difference" in engineering work that the 
supject found to be of siynificance or importance. 

In relation to the VOppor t Unanty aeew advance" 
respenses, it 1S important to note also that all respondents 
indicated that such opportunity alone was not in itself 
enough reascn either to take or to leave a job. Licey naeure 
of the work itself had to be "right" from their personal 
perspectives. (The engineers! views on what constitutes 
work that is satisfying are presented'in tae next section.) 
That respondents cared that the work they were doing was of 
some particular importance, waS inh fulfillment of some 
Significant need for others, perhaps for a significant 
segment cf society, waS a recurring under-theme througnout 
the interviews. These responses got two votes each: a 
professicnal atmosphere, and the opportunity to work with 


respected professionals. 
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Z- What Does a Great Job Loox 
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The next guestions in this series were uumbers rour 
and five: "In general, what elements would be found ina 
satisfying job fcr ycu?" and "Of those elenenats Lound ware. 
satisfying job for ycu, which are numbers one and two in 
importance to you?" Consistent with responses to tne 
earlier guestion in this yroup, 17 Onm20)(6>5,) menticned the 
nature of the werk to be performed as a primary element. 
The number cne response among those related to the nature of 
the werk was that the job needed to encompass challenging, 
stimulating and/or exciting work. Thirteen of 20 (65%) 3iee 
the respondents selected challenging or stinulating-type 
work as the most impcrtant factor ina satisfying jok, and 
another 3 placed it as a "close second," for a total of 802 
of the respondents. 

Eleven of 20 respondents (55%) "the opportunity to 
take a difference," cr "to have an lmpact" as the the next 
most frequent response. One additional respondent saw it as 
a close seccnd to job chailenge. Two additional res;ondents 
gave a closely what ccula be considered a related res;cnse: 
"an environment in which one'S wOrK iS appreciated and 
accepted." This groufing of related responses totals up to 
70% jor 14 of the 20 particirfants. In fact all of ere 
respondents chose either matters related to the nature of 
the werk or the opportunity to have a positive fersonal 
impact as either the first or second most important element 
ifi-a Sadtisi jing eyes 

Six individuals, or 30%, spoxe of the importance of 
a professional envircnnment. Relationships with suferiors, 
personal and professional resfect for and from superiaee, 
and respect for and amonjy peers were often mentioned in the 
context cf elements cf a professional environment. Without 


referring to the idea of a professional environment, two 


om 


additional respondents similarly mentioned yood relation- 
Ships with ganagement as a key element in a satisfying job, 
and one additional mentioned moods FC lationShi,s .:ancnc 
co-wcrkers. 

Five of 20 (z5%) chose responses related tc career 
advancement and promction making it tne fourtn most frecguent 
type ci response. Pour more, (204) spoke ot the oppcrtuaity 
to gricw technically cr professionally without specificailv 
reiating that objective to the notion of a promotion. If we 
@eowe these sets of Lesponses related to professional and/or 
Besdticnal growth, we see that 9 individuals, cr 45%, 


answered in this general category. 


3- What ingineers Really Liked About DCA 


The next cuestiou in this motivator-attractor series 
is pumker 6: "What have you liked about your jok(s) at 
Pea?’ Ccntinuing on in a consistent vein, 14 of 20 (70%) 
Henticned the nature of work they were called ufen to 
rericrm at DCA. CHa UOCahe OL w20)  ditrerent «factors 
menticned Ly the respondents as thinys they liked about 
their jcbs at OCCA: Five. 7(5) of those dealt with ithe 
intrinsic nature of the work performed, and those five 
BaGtor=s got a total of 27 votes (51% of all votes cast.) 

Specifics mentioned as enjoyable about the nature of 
work included: the opportunity to work with new technologies 
Seeeat the state-of-the-art; the variety of jyroklems 
presented fcr work; generally challenyiny or exciting work; 
the broad scope of the taskinys; the management or ,rcgran 
Management challenge; and the chance to work on Ilarge 
systens. 

Factors menticned which were extrinsic to the nacure 
ox the work itself were mentioned with a lesser degree of 
froad general agreement among respondents: eR emn eels Vere, 


respondents (20%) mentioned the opportunity to have an 
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impact, and anotner 20% mentioned enjoying having a goodly 
amount of independence in planning and Carryiny cut tneir 
asSigned responsibilities. Three (15%) mentioned enjoying 


the people they worked with. 


B. A PORTRAIT OF THE IDEAL SUPERVESOR TOF ENGINEDRS 


The next question in the motivator attractor series is 
Dumber 1z: "What words or phrases would you use to describe 
an ideal supervisor of engineers?" The specific words and 
Fhrases which respondents used to answer this question are 
varied, ina word-fcr-word comparison. However, several 
parallel ideas or concepts emerge repeatedly. 

The most repeated idea is that enyineers prefer a super- 
visor whe sets general parameters, or gives broad guidance, 
and then gives his cr her staff considerable latitude aad 
inderendence in planning for the specifics ort the work and 
2D. CALL Y 1 DiGi Tbe Ouliee This supervisor generally shoulda Ce an 
engineer, ard be capatle of giving yuidance wren asked, tut 
need not ke well versed in the technicai details of the 
day mit CamciyagO1. Dd cmon 12 of 20 (60%) put combinaticnsmes 
traits Similar to tkese in their ideal supervisor of engi- 
heers. These phrases, taken from the interviewer's hard- 
written notes, are typical of those used to describe this 
particular combination of facets of an ideal superviscr: 
"..2.-one who accepts ideas, and can give direction when 
needed, but who elséewise leaves one alone." "...one who is 
supportive and can be decisive, but wno leaves rocm for 
independence...he must not mMicromanage." "... a PEeCrc.. 
Sional with sufficient experience to give guidance wken 
needed." "“.cche gives broad guidance and allows the engi- 
neer a great deal of freedom within those guidelinessoe: 
does not micromanage a project, he just sets the stage and 


gives feedback in ‘the broad sense." "...a pro-active kind 
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OL Manager in tne sense. of expectaageinom engineers tech- 
nical innovations in the work they do and giving sutficient 
tatitude to yet it dene." 
‘Two other significant trends emeryed, though neither is 
as strong as the first. Engineers want their superviscrs to 
have general and interperscnal communications sxills. 
Technicai ccmpeterce alone isn't enough: 9 of the respon- 
dents (457) commented along this line. Several specifically 
menticned that an idéai Supervisor gives both positive and 
negative reedback. This group of enyineers also locked for 
a supervisor who waS competent, in general, in leadership: 
BO f= 

Finally, 6 of tke 20 interviewed {30%) said that frop- 
lems with their supervisor or manayer were one of the 


primary causes of their decision to leave DCA. 


C. EXPECTATIONS OF VERSUS EXPERIENCES AT DCA IN SEVEN KEY 
AREAS 


In guestion three, respondents were asked to say whether 
their expectations in coming to DCA were met, were not met, 
or were exceeded in actuality, for seven key areas. Tae 


areas cf inguiry and the results are Shown in Table 2. 


These results add to the growiny body of evidence that 
DCA's big drawing card in the competition for engineering 
talent is the nature cf engineering and technical work that 
memcanh cirfer. The expectations of 85% and 95% of these 
engineers, respectively, were met or exceeded wita regara to 
the challenge and degree of interest of their work at DCA. 
These findings are cf particular siynificance. AS we Saw 
€ariier, AS we Saw earlier, nature of work iS tne most crit- 
@eal factor in job satisfaction for this yroup of engin€ers. 
And, in our review of literature eacilier in:‘a jprevious 
Chapter cf this study, we saw that such is also the caseé ior 


€ngineers and scientists in general 
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TABLE 2 
DEGREE TO WHICH INITIAL JCB EXPECTATIONS WERE MET Al vee 


Less THan SAME As MCE (iia 
BX PE C TL AT ioe 


Challenging Work 15% 55% 30% 
Interesting Work Do 33% 4O% 
Professional Ervircnment 45% 30% 25% 
Chance to Work With Respected 

Prctessionals, Colleagies 30% 35% 3S7 
In Terms cf Salary, Benefits Dh TOK 20% 


In Terms of Advancement 
Potential 25% 50% Zen 


De. THE EERCEIVED REALITIES OF WORKING WITH DCA SUPERVISOKES 


~Questions owe te and 13 are a group which 
probe into the engineer's feelings and perceptions akout nis 
relationshif with his last supervasor at DCA (the supervisor 
in the jcb he left), and his thougats about his supervisor's 
performance both as a Supervisor, and in relation to the 


oversight of engineering technical matters. 


1. Relationships with Supervisors 





Cuestion nrumker seven asked respondents, "In the job 
you left at DCA, how would you describe your relationship 
with your immediate supervisor?" The respondent was offered 


three response choices, in this instance: a positive/middle 


choice, "average and acceptable," "something better than 
that," or “something less than that." The results are shown 
Felow: 


Grouping these two responses we ‘find that 16 cr 80% 
Saw their relaticnshig with their supervisor as average and 


accertakle cr better. 
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aD iecmeed 
RATING RELATIONSHIP WITH THE SUPERVISOR 


ee 


CEE SS ein) ME naAGi Ge ACCEPOASL-E Cee iton GhAl 
20% 35% 45% 
2. How Well Did Your Supervisor Perform an the 
Supervisory cles? 


Cuestion @ asked, "In the job you left at DCA, how 
would you describe ycur supervisor's performance as a super- 
visor?" The respondents were asked to address supervisory 
perfcrgance separately ror technicai and "all otner sufervi- 


sory dimensions." 


TABLE 4 
SUFERVISOBRY FERFORMANCE ~~ 


=~. 


—————— —_ 


{LESS THAN) ADEQUATZ (MORE THAN) 
TECHNICAL SUPERVISICN 25% 55% POG 
OTHER ASPECTS 45% 35% 20% 


Seventy-five fercent of respondents were satisfied 
with the technical supervision exercised by the supervisor 
miethe jcE they left at DCA. Of the 25% who were not satis- 
fied, taese comments are representative: the technical werk 
lacked an overall focus; he {supervisor) didnot know what 
was gcing on; he was a generally competent person, fut he 
waS inno way prepared for the job ne came to at OCA 
(speaking of a Military SUpeLViSOL) ; he was over- 
conservative; I didn't respect him as a person. 

Forty-five fercent of the respondents expressed 


disappointment with their supervisor's performance in the 


a6 


non-technical aspects of Supervision. Typical deficicnewes 
cited include includeda: OVEL={OLF Micro-) managing; ‘Zetseq. 
ality preblems; “management Dy exception;” net going tomers 


for their programs; insensitivity to "people things." 


3. What About The Level of Supervision? 


In guestion 9, the enyineers were asked, “How would 
you describe the level of supervision you received?" The 
intervieser suggested several different responses, in this 
case, since the exact meaning of the guestion was net inme- 
diately a, parent to some. Amony the responses the inter- 
viewer suggested were: adequate and about right, toc close, 


too lcose, inadeguate, or "whatever fits." 


TABLE 5 
THE LEVEL OF SUPERVISION 


LESS 2HAN SAS FACTION, ADEQUATE AND ABOUT RIGHT 
4O% 60% 


The following are typical comments from those who 


reported less than satisfactory level of Supervision. 
a arene eo, . P 7s e 
Spel Visca waS an ODS Tr wen lon S ie lacked leadership 


ability, lacked the ability to give any direction; Wada" 
know what was yoing on; controlled so tightly that he 


stifled initiative; zicro-managed. 


4. Couid the Employee Influence His Supervisor? 
Question 10 asxed the employee, “How would you describe the 


level of influence ycu actually had on the decisions your 


Supervisor made that were actually relevant to your work? 
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TABigEw6 
Abt bbry 10 INE LUENCES THES SUPERVISOR 


INADEQUATE ADEQUATE VERY GOOD/HIGH 
20% 1 65% 


Se edie onl ancl SUper visor mand  JuLtting DCA. 


= > SS ee re SSS == = eS Se eee —s re ce 


Cuestion 13 asked, "Were matters related to supervi- 
Saou d) f£a¢Ctor in your leaving DCA?" Six or 30% said that 
matters related to supervision were a factor in the decision 
to leave CCA; 70% said that such matters were net a 


consideraticn. 


6. ihe Engineer and the Powers Tnat Be 


ee SS ==> = a = So 


Tae final guestion in this group asxed, "How would you 
describe the level cf influence you had on the individual 
who actually had the fower to make significant decisicns on 


the nature and course of your work? 


TABLE o7 
ABILITY TOC INFLUENCE THE POWER PERSON? 


LLTILE of IN ADEQUATE ADEQUATE VERY GOOD or HIGH 
60% 20% 20% 


For the first time in this sSecies of gueSticns on 
supervisory and manasgeriai relationships, tne proportion of 
positive responses (adeguate or Fetter) 1S less tnar. that of 
the negative responses (inadeguate or little.) S21C Cet ie 
Merce .ticn of “having an impact" or making a differerce is 
essential to the job SatiSfaction or most enginéers, 
Pecording te this resé€arecn, and according to the iiterature, 
it may be quite an isiportant finding 1f we assume that cne 
takes some degree cf the measure of his impact Ly _ the 


Measure "cL HivcielnELuence On the true decision makers. 


S's, 


F. TCE MANAGEMENT ANE THE QUE SEALE 


Question 14 asked fTespondents, “Were matters related to 
command or agency-level leadership a factor in your decision 


to leave DCA?" 


TABLE 8 
HIGH LEVEL LEADERSHIP INFLUENCE YOUR QUITTING DCA? 


Ea) NO 
COMMAND 40% 60% 
AGENCY 5% W5% 


Ferty-five percent of respondents had strong dissatis- 
factions with leadership at the command level. Phrases and 
ideas used ry more than one cf tne respondents te describe 
his perceptions of yroblems at the command level included: 
over-managed, over-ccntrolled; weak, ineffective; tyopic 
apprceach, over-conservative style; generally capaile, cut 
guite inadeguate for his particular position. 

Al €ven larger pores, 55% was seriously cissatisfied 
with the leadership at tne Agency level and specified taat 
Matters related to agency-levei leadership were directly 
related to their dé€cision to ieave DCA. Comments and 
Phrases used to describe such reasons included: decline of 
senicr civilian technical management intluence; the utility 
of the engineering center was taken away; incompetent tech- 
nically; agency leadership did not trust or respect their 
Owh e€ngineers; it's a senseless bureaucracy; innate distrust 
of civilians; the Director destabilized civilian morale: the 
directcr does not knew the mission; the director is weak; 
the director creates maximum anxiety for civilians; faro- 
chial vision; difficult for a jounewageney to takcmueane 


rightful place in the defense community. It 1S Wee 


BS, 


importance to note here, that dissatisfaction with nanage- 
Tent at the hignest levels ot the Ajency were cited a the 
primary reason for leaving Ey several of the most senior 


former staff among the group of interviewees. 


fe) FREER RELTATLONSHIES 


Cuestions 15 and 16 looked at how these engineers felt 
about thier relationships with their colleagues at DCA, and 
at whether or not related matters were a factor in any deci- 
Sion to leave TCA. Question 15 asked, "How would you 
describe your relationship with DCA Colleagues?" The 
respondents were asked to anSwer regarding two definitions 
cf colleagues: the immediate work grouy, and intra agency or 
CoD groups (interdependent groups with whom cooperative work 
efforts were reguired.) Respondents were asked to 
categorize their resjcnsesS aS average and acceptable, cr as 


something Fetter than that or less than that. 


ABLE 2 
RELATIONSHIP WITH COLLEAGUES 


(LESS THAN) ADEQUATE/GOOD (MCKE THAN) 
IMMEDIATE S% 5 i 50% 
GEOUE 
INTERDEPENDENT 20% 35% 45% 
GRCUES 


As the results shcw, peer relationships in tne immediate 
worx, GEQUD are a “pilust® at DCA. Only one of the twenty 
respondents was not satisfied on this count. Shree tye Un 
cf the respondents described peer relationshij;s in theic 
immediate werk group with phrases such as, "excellent" and 


"very cocperative." 
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A large number, 0%, were aiso at the least Satietpeq 
with réelaticnshirs Letween interdependent groups taney had 
worked with. Several did comment, however, that interdepea- 
dent group relationshirs above the working group level were 
not as good, and cited things such as fparochialism, and 
"nolitics" to descrike the fproblen between Groups at ieee 
higner levels. 

Question 16 asked, "Did relationship with colleagues 


flay a part in your decision to leave DCA?"; 90% said "no." 


GC. HCwk ABOUT YOUR PRCFESSIONAL DEVELOPMENT? 


guestions 17 and 18 were designed to gain insight into 
the engineers ideas and feelings about their own jfrofes- 
Sional development during their stay at DCA, and tc deéter- 
mine if matters related to professional development were a 
factor in their decisions to leave. 

Question 17 asked, "How would you describe your fprofes- 
Sional development during your stay at DCA?" The cespon- 
dents were asked tc select from among three answers: 
Satisfactory; something more than that; or something less 
eee ate 


TABLE 10 
EVALUATE YCUR PROFESSIONAL DEVZEZLOPHENT 


(LESS 2 HA) SA Poona LORY (MORE THAN) 
PRCEESSDeNAL 20 % 25% 25% 
DEVELCEMENT 


When asked, "Were matters related to professional devel- 
opment a factor in your decision to leave DCA?" the answers 
looked a little different. Eight or 40% said "yes" matters 


related to professicnal development were related tc the 
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Tecasloyero leaveuGiemmnOr Six JOpeunoSe, it “aS “tie prinary 
reason for leaving. Several in this jroup who had answered 
that professional development at DCA was more than satisiac- 
tory explained that they had reaced a point in the jokts they 
left at [CA where they could no longer grow professicnaliy 
om technically. Several spoxe ofr having reached a 
"dead-end." As was the case when speaking of advancement 
earlier, "dead-end" usually did not mean monetarily cr fosi- 
tionally alcne. Professional or technical advancement held 


more weight for most. 


Hee, OFACE AND EQUIPHENT 


Cuestions 19 and 20 took a look at the relative impor- 
tance of werkspace and equipment to the engineer, and his 
level of satisfaction with those at DCA. Question 19 asked, 
"Were your office space and work eyuipment at DCA satisfac- 
tory?" 865% of respondents found their workspace at [CA 
adeguate. All resrfondents (100%) were satisfied with the 
€uyuiprent available tc work with. 

Cuestion 20 asked, "Is workspace in general important 
enough tc be a primary or secondary factor ina decisicn to 
leave a job? Pigie y= uve --creen ta oo 7) sdld "no. ) This 1s 
not surprising in the light of the clear motivations of this 
group of engineers which revolve around the nature and 
content cf work, and importance of personal contribution. 
However, two engineers did remark that althouyh wcerkspace 
was nct a factor in their decision to leave DCA, it was a 
consideration in selecting their new job. 


Ie PAY LEVEL AND LEVEL OF EARNING POTENTIAL REALIZED 


Cuestions 21 - 23 took a look at the engineers' fercep- 
tions of the degree to which their pay at DCA’ for the job 


they were dcing was ccmpetitive with what was being cifered 


4 2 


for thac work in the industry in generai; at whether Ccreiee 
in dcing what they were doing at DCA they were working at 
thier full earning fetential aS an engineer, Jiven their 
present level of experience or education; and at whether or 
not matters related to pay were a factor in their decision 
to leave [CA. 

In answer to the guestion, "Was your pay level at [CA 
competitive with what others in your field at your level 


and jok-type were being paid?" 
-15 or 75% said "nc," pay waS Dotmeomoceie ive. 
-5 (25%) said “yes." 


In answer to the related question, "Given your experience 
and education, how was your salary at DCA relative to your 


€arning fotential at that time?" 


-17 (85%) mein d leo w 
= 7m lO) said that it was just about right, 
= looto) Said that he was working above his competitive 


€arning potential. 

Cuestion 23 asked, "Were salary , or salary and benefits 
a factor in your decision to leave DCA?": 40% answered 
"ves," salary and benefits were in fact a Consideraticiee 


the decision to leave DCA. Of those eight engineers: 


= Saw it aS a frimary factor; 
-6 Saw it as a secondary factor; 
=e Saw 1t aS a minor consideration. 


The majority of the group expressed the idea that salary 
alone was not typically adeyuate reason to leave a job. 
Several said that salary did not become a consideration 
until at all until they began looking for another jeb. 


Taese findings are in line with those or Friedlander and 
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Walton [ Ref. 12: pp. 39-40] whese research demonstrated that 
the "attractor" variakles, those which draw an engineer to 
work and ccntribute toa desire to remain, are largely 
intrinsic to the nature of the work itself. Here we see 
that fay was a primary reason to leave DCA for only two of 
the 20 irterviewees. Money, thea, is not a major reason 


rkehind [CAts loss of e€ngineers. 


Je RECCCNITION ON-TEE-JOB 


Questions 24 aad z5 addressed the issues around reccogni- 
tron ch the job. Question 24 asked, “Were you adeguately, 
fairly recognized at DCA for the work that you did there?" 
Respcndents were asked to evaluate the question on _ two 


devels: informal reccgniticn (referring to ongoing recogni- 


mirom through normal interaction with Superviscrs and 
managers; adm OE Ia wreceocnition, referring to awards 
received: 

TABLE 11 


WAS RECOGNITION ADEQUATE? 


YES (ADEQUATE) NO 
INFORMAL KECOGNITICN 65% SiS yy 
FORMAL KECOGNITION 715% ek 


When asked, “How important is recognition on-the-job to 
vou: * respondents again were asked to rate formal and 
inforgal recognition separately, and to choose either high, 
medium or low as their respense. The results were as 
follcws:; 

Recognition is often cited in tne literature as iftpcer- 
tant to the scientist or engineer. Quite recently, Peters 


and Waterman have highlighted its significance in the 
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TABLE 
HOW IMEFORTANT IS RECOGNITION? 


LOW MEDIUM HIGH 
INFORMAL RECOGNITICN 1 ( 5%) 6 (30%) 13. (65%) 
FCEMAL RECOGNITION 2 (10%) 11 (55%) 7 (35%) 


bestseller, In Search of Excellence nea >. ep eee The 
scientist cr engineer needs to know tnat his or her work is 
of significance and is appreciated. Here we see that 95% of 
respondents see informal recognition as of medium or high 
importance to them, with 90% so voting for formal reccame 
tion as well. It seems only common sense that this would be 
so amcng a group whcse motivations are largely in the work 


itself, and in the perception of having a personal impact in 


some matter of significance would respond this way. As 
Peters and Waterman Say, "respect the individtal’ Sia 
Feople winners... let them stand out... treat fpeople as 


aduits oS @Rer. 5: .5p. 277 | 


Ke TEE MOST FRUSTRATING THINGS ON THE JOB AT DCA 


The next three guestions probed for the heart of the 
reascns the respondents left DCA and asked them to fut scme 
kind ch a ranking cueenen. wuestion 26 asked, “Name the 
three things about working at your job at DCA that nost 
frustrated you?" The responses, ona word~for-word tasis 
were varied. However, as in previous cases, trends did 


emerge. The top six "vote-getters" in this category were: 


-organizational politics and rivalries; the overall lack 
of a té€am view of cf things, or conversely, parochial 


vision (45%) 


-general frustraticns associated with the bureaucratic 


precesses (40%) 
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-discontent with either the manayement style or/and tne 


level cf competence cr hiyher management (30%) 


-preblems related to military-civilian interface in 
general, and at the top maragement levels in particular 
(20%) 


The next highest group of "vote-getters"™ were: 
~lack cf or a decline in personal influence and impact 
(le any 


(t 
M 
fu 
ee 
$2 
Gu 
tr 


[~erGoLems (political and oractical ) associa 


beinc a “joint-agency" (15% 


-the lack of a ccecntinuing Opportunity to oroadén ana 


grcw professionally (15%) 


-lack of professicral and tecanical competence amcng 


colleagues and/Y or tanayers (15%) 
-keing underutilized and undéerchallienjed (15%) 


=-difficulty in obtaining resoucces necessary to gét tne 


jor dene (10%) 
-too much engineering work ccntracted out (10%) 
-lack cf advancement opportunity (10%) 


= ew lng the comptroller overation as "onpsStructicnist"™ 


in nature (10%) 


More détail on the nature of these responses can be found at 


Appendix B. 


The next ,uestion asked the respondents, “Which, if any, 


of these frustrations were primwary factors in your decision 


to leave?" The top reasons were few in number: 


~lack ci cpportunity to broaden and jrow 


-the jok was ne longer challengiag 


4€ 


-matters related to style or competency level of higher 


Management. 


Three respondents mentioned at tnis point that threatened 
changes to civil service retirement benefits and folicies 
had tipped the balance for them in a decision process yen. 
was already underway. There were many other responses, Lut 
no otker apparent cltstering. 

Cuestion 29 asxed, "What is the one primary reascn you 
left [CA?" Most respondents (55%) were not able tc identify 
one single top reason for leaviny, put said that their deci- 
Sion had been a combination of things mentioned in response 
to the two previous guestions. A few could single out cne 
thing that carried mcre weight than the other factors in 
their decision: four (20%) found the lack of opportunity to 
kroaden andgrow in andor itselt sufficient reason to 
consider leaving the job; 20% left primarily because of 
problems with the agilitary-civilian interface at the top 
management levels; one leit for reasons o£ gecgraphic 
preference. 

In the next to the last guestion, the respondents were 
asked , “What one thing could DCA have done that sight have 
influenced you to stay?" Forty-five percent (45%) OL 
respondents answered either "nothing," 'there was no one 
thing," cr “nothiny, it was too iate." Two answers) fades 
respondents each: "challenge my abilities;" and, “provide ite 
the crprortunity to grow professionally." there was no ctker 
clear clustering £Or thismetestrore For a iook at Mtge 
answers, see Appendix B. 

"The predominant negative motivation of the scientist is 
away from environmental dissatisfiers rather than away fron 
work precess dissatisfiers," say Friedlanaer and Walton 
[Reine sore 204 }. The iil opdbngsmi ne tars study are es 


general agreement. When we JlooK™a@t "negative Doty itera 
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we begin to see factcrs other than nature og work merticned: 
| frustrations and disillusionment with management; threatened 
decline in retirement benefits; military-civilian interface 
Peotbcnis; the “bummeaucracy; Organi Zzationdimaspolitics; and 
perceived parochialisnm. Unlike toe Friedlander and Walton 
Study, however, we alsc see that the impedinent of what were 
meee StkLeng attractor factors , i.€., the challenge and 
degree of interest of the work, and the o,pportunity to “have 


and impact" becomes a negative motivator. 


Lt. WAS THE GRASS IN FACT GREENER? 


The last guestion asked was, “Was your experience in the 
job you left DCA to gc to as fositive as you thought it was 


going to be?" Here are the responses: 


NO SUS EVEN MORE SO 
lear 60% 25% 
The interviewer was interested in aiscovering any 


possitle pattern of job discontent among tse group cz engi- 
neers whe lert DCA. There waS no such pattern in evidence: 


€5% of the respondents answered positively. 
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Vo SUMMARY AND CONCLUSIONS 


> EE = 2 Se ee ce 


A. ATTEMPT TO ADDRESS THE TOTAL MOTIVATIONS PACKAGE 


Several findings may tbe of particular value tc the 
LTefense Ccmaunications Agency in its guest to acquire scme 
degree of ccntrol over engineering turnover. Of partici 
note is the finding of this study, and of other studies 
reviewed in the literature, that looking only to what draws 
an engineer (what attracts him or ner) to a job, or to what 
one likes akout a jot, reveals at most only half of his or 
her motivational structure. Factors which cause an €ngineec 
to seek cther employment are not limited to the op;,csite of 
or negation of the attractor factors, those which drew hin 
or her tec the job, although these opposites can have this 
effect. Rather, a whcle set of factors not Strongly aememe 
in the recruiting prccess do come into play when retention 
is the okjective. 

The astute manager must attract the engineer tc his job 


VaGanGyY Ly crrering- 
-challenging, interesting work 


-a professional environment in which to execute the 


work 


~the cppcrtunity fcr the individual to “make a diticu, 


ence," to "have an impact" 


-the vision of the opportunity to grow in technicalwes 
prefessicnal skills. 
At the same time, he must set a plan in motion to keep 
the engineer satisfied and motivated to remain at the jcb if 


the Manager is to €xercise some degree of control over 
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EUuEnOVeELs In working to retain engineerinj talent the 
Manager must not only remember his promises to provide the 
individual with challenging, interesting work and the oppor- 
Bint y fcr Jong=term growth on the job, both technically and 


professicnally; but must also: 


-provide a range of feedback without appearing to 


Over-Tanage or to icro-mManage 
-reward noteworthy performance 


-~rke cpen and attuned to environmental frustrations 


that ray be reaching a level of significance whick 


could induce looking for other employment 


~estarlish open lines of personal communicatior with 
the eaplcyee in crder to have access to the pulse cf 


work-related frustrations and disappointments 


-ke ready to work with employees to -devise creative 


sclutions to the froblems at hand. 
-inspire confidence as a competent professional. 


Récruiting is, tken, only an initial step in engineering 
staffing. As tir. Wortman puts it, "The function of an eEnyi- 
neering manager, director of Rk & D, vice presidert for engi- 
neering - or whatever the manager's title might Le - is not 
to shew the creative engineer hcw to perform his function. 
It is primarily to create the ambience and the relaticnshkip 
that motivates, stimulates the creative process of the indi- 
vidual who is responsible for the work task... tae mos © 
goes without saying that engineers aad scientists, espe- 
cially those identified as creative, Must have fositive 
regard icr the :,rofessional skills and knowledge ci tneir 
Managers in reference (not deference) to the technological 


areas in which they operate." [Ref. 2 pp. 65-66] The engi- 
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neering manager, then, is called to be sophisticateq aia 
skills and arts partreudom BO) eae h— teco personnel 


leadership. 


Es CCA'S DRAWING CARTS 


CCA's top drawing card is the” nature of wGER 2teeag 
cifer the engineer. The opportunity to work on broed-scored 
assignments involving very large telecommunications systems, 
is almcst unparalleled in the industry. Such oprortungere 
excite the engineer. He or she is also drawn by the expec- 
taticn cf working with other top-ievel professionals of 
broad and diverse talents and skilis. The third «stiens 
drawing card for DCA is the expectation that the individual 
will have the opportunity to have a personal impact cn scie 
matter of considerable import. And for some years now, 
these strong drawing cards have captured and neld extracrdi- 
Dary €nyineering talent. But it appears that somethings is 


ehangung. 


C. THE NEGATIVES FOR SOME DCA ENGINEERS 


When DCA engineers come tc believe that they ne lcrger 
have an impact on something Significant or when that work is 
no lcnger appreciated; or wnen the work loses its challenge 
and the cpfrortunities to grow cease, notions of mcving on 
can set in. The ercsion of personal impact and of perceived 
respect ry higher management is a particular liability that 
DCA has had towards a group of its former management staff. 
The decline in job chalienge and opportunity to grow profes- 
Sionally cr technically were stumbling blocks for fcrmer 
empioyees at eveLy level and length of Service. 
Frustrations with impediments to mission accomplishment 
associated with bureaucracy in general, or the joint-arena 


in particular are another factor which can tip the scale to 
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tne negative side for some. Petcare Logical because of 
the high degree of value a sense oi accomplishment has to 
engineers. Also, disillusionment with higher management 
levels was cited by several aS a primary reason for leaving. 
Given the apparent increasé in enyineering turnover, ie 
jooks as if the drawing cards are eitner not as strong as 
they cnce were, or the demotivators are pecoming weigntier 
than the attractor variables in the balance. Data ccilected 
im guestion three, cn the degree to waich various expecta- 
tioas in coming to DCA were actually met, indicate that the 
Meawince card Of nature of work ~= the most critical of all of 
the variables - is still strong. However, disappointment 
with the degree of professionalism in the DCA envircnment is 
considerable, as is disappcintment with the degree to which 
one can have an "impact," or "make a difference." it 
appears that various frustrations associated with tae 
kureaucracy and with the pertcrmance of some DCA mganajers 
may be tied to the growing feelings among some that the 
chance of personal accompiishment or impact is blocked, and 
to negative feelings about the adeytacy Ci the 


professicnalism cf the environment. 
Dae 2fE IDEAL JOE 
The ideal enginering job is one in which: 


mwcrk 1s exciting and challenging 


-Ofportunities to grow aS an enyineering professional 


continue 
-gcod work is appreciated and recognized 


-achievement of goals and objectives is reasonakly 


feasitle 


a2 


-~guidance is broad and gencmaee and en gincensmaay cm 


great deal of latitude Bm nowstne, execcutesgehnci ter: 


-supervisors give feedback, Dut oOVEr= (Or tienes 


managemert dces nct exist 


-manajgeméent is ccmpetent and creates a positive, 


professional engineering environment. 


There are natural impediments to this ideal jcr situ- 
ation in any large Dtreaucrac}. However, as Peters points 
out, scme very large and very successful companies have 
overccme Shcrtcom@ings typically associated with size and the 
bureaucratic processes and Character that can ensue: "The 
excellent ccmpanies have a deeply ingrained philosophy that 
says, in effect, ‘respect the individual,‘ ‘make fpeorle 
winners," ‘let them stand out,’ ‘treat people as adultau 
[Ref. 5] 

It is _the purpose of this work only to descrite the 
motivaticns and aspirations of tae engineers wno leave DCA 
and tc define the reasons for their decisions to separate 
from ICA. The next logical step to this research is to 
explore the creation cf a more consistentiy motivating envi- 
Icnment for DCA‘'s engineering staff so that DCA may te on 
"top cf" engineering turnover rather than struygling te keep 


pace with and understand it. 
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APPENDIX A 
INTERVIEWER'S GUIDE 


MUESTICN #1: WHAT CREW YCU TO DCA? What 


espect.to like about TCA itseif and the job? 


QUESTICN #2: DID YCU ANTICIPATE ANY DISLIKES 


thangs do deo 


ARRIVAL? 
Rae TIC N83: HOW [TID YOUR EXPERIENCE AT DCA 
PeeeG@iIATICNS®? FOx EACH OF THE ITEMS LISTED BELOW? 
1 (2 
idess than same as mere 


Coe pie? GOL .d (t.2 10-9 


challenging work 
interesting work 
professicnal environment 


chance tc work with respected professionals, 


SppoLturity to grow in particular engineering 
Piece rns of 


Salary and benefits 


advancement potential 
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colleagues 


discipline 


Bere ao k 


A Ce CUE 


CUESTION #4:. IN GENERAL, WHAT ELEXENTS WOULD BE FCUND Se. 
SATISFYING JOB FOR YCU? (Note: give no hints.) 


CUESTICN #5:. OF THCSE ELEMENTS FOUND IN A SATISFYING JO2 


FOR YCU, WHICH ARE #'s ONE and TWO IN IMPORTANCE TO YOU? 
CUESTICN #6: WHAT HAVE YOU LIKED ABOUT YOUR JOB(S) AT DCA? 


QUESTION #73 IN THE JOB YOU LEFT AT DCA, HOW wWCULT YOU 
DESCRIBE--YCUR RELATICNSHIP Wit YOUR ZTAIMEDIADTE SUPER Vise 


QUESTICN # 8: IN TEE JOB YOU LEFT AT DCA, HOW WCULD YoU 
DESCRIBE YCUR SUPERVISOR'S EPERFCRMANCE AS A SUPER 


technical supervision: 
administrative supervision: 


GUESTICN #9: HOW WOUIT YOU CESCRIS5E Tut LEVEL OF SUPERV Goa 
YOU RECEIVED: 


QUESTICN #10: HOW WCULD YOU DESC&IBE THE LEVEL OF INFLUENCE 
YOU ACTUALLY ON THE LECISIONS YOUR SUPEKVISOR MADE THAT WERE 
ACTUALLY RELEVANT TC YOUR WORK? 


CUESTION #11. HOW WCULD YOU DESCRIBE THE LEViL OF INFLUENCE 
YOU HAD CN THE INDIVIDUAL WHO ACTUALLY HAD THE POWER TO MAKE 
SIGNIFICANT DECISIONS CN THE NATUKE AND COURSE OF YOUR WORK? 


WHO WAS THAI (POSITICN)? 


ore 


—CUESTICN #12: WHAT WORDS OR FHHASES WOULD 1OU U 


Poon ref AN IDrAL SUPERYSOR Cl ERB IRE DS : 


(A 
Prt 
4 
S 


Boo LION pil eee ee EE MAITERS RELATED TO SUPERVISION A FAETOK 


aa) YOUR@REAVING DCA? HOU? 


QUESTICN £14: HERS APP ERS REL AR ED TO COUMARD Ok ~ AGENCY 


Meek onir A FACTOR WweYOUR DeCISIOmW TO LEAVE DCA? 


yes command _ agency 


NO 


ome ewe ce owe Ge eee 


io eoee WAS TT A PRIMARY OK SECONDARY FACTOR? 


DEVSary __ ae secondary 


CN #15: HO# WCULD YOU LESCRIBE YOUR RELATIONSHIP wITH 
LLEAGUES? 


Guest tGrs 16: DID KELATP@WSHIF°R#ITH COLLEAGUZS PLA A PAnT 
th POUR hPECTSLOY, TO ebeAVE LCA? 3OgZ 


mene wre tl A PREPARY OF SECONDARY rACTOR? 


primary en 


secondary 
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QUESTICN # 17: HOW WOULD YCU DESCRIBE YOUR PKOFESSIONAL 
CLEVELCEMENT DURING YCUR STAY AT DCA? 


QUESTION #18: WAS THIS A FACTCK IN YOUR LEAVING DCA? 


IF YES, WAS IT 


PrLOaby . eee 


secondary 


QUESTICN #19: WERE YCUR OFFICE SPACE AND WORK EQUTERET 


ECA -SATISPACTOR a3 


space yes no 


S$ 469 S56 SS SSS SS SE SS SS a EEE GE Se 


E€yuifment yes no 


IF NO, WAS WORKSPACE OR EQUIFMENT A FACTOR IN YOUR CECISION 
1OCLEAVE Vea 


workspace e,uipment 


EP a a i ee ee 


QUESTICN #20: IS WORKSPACE LI4PORTANT ENOUGH TO YCU 1Ceoee 


= See a = = 


PRIMARY CR SECONDARY FACTOR IN A DECISICN TO LEAVE aA UOEa 


CUESTION #21; WAS YCUR PAY LEVEL AT DCA COMPETITIVE WITH 
WHAT CTHERS IN YCUR FIELD AT YOUR LEVEL AND JOB TYPE WERE 
BEING PAID? 


a 


QUESTICN # 22: GIVEN YOUR EXPERIENCE AND EDUCATION, HOW KAS 


YOUR SALARY AT (CCA RELATIVE TO YOUR EARNING POTENTIAL AT 
Maal LINE? 


CUESTICN # 23: WERE SALARY, Of SALARY AND BENEFITS A FACTOR 
IN YCUR DECISION TO LEAVE DCA? 


yes no 
Memy iS, WAS IT A PRIMARY OR SECONDARY FACTOR? 


ie tia Ly 


= OS ae See ee 


seconcary 


mmo liON #245 HERE YOU ADEQUATELY ({(FALRLY) RECOGNIZED AT CCA 


FS <a = —— a- 


\ 


MOR IEEWCRK YOU DID THERE? 


informal recognition from supervisor, OeGieug praise, 


benticning your work to others; 


adé€guate (fair) a inadeyuate (unfair) 
formal reccsgnition (awards) : 
adequate (fair) Ba ees inadeguate (unfair) 


ee eee ep eee 


va 


CUESTICN #25: HOW IMPORTANT IS RECOGNITICN ON THE JCB TO 
YOU? 
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infortal Tecegmation low me diun 


formal reccgnition low mediun 


high 


GUESTION # 26: NAME THE THREE THINGS ABOUT WORKING AT YCUR 
JOB AT DCA THAT MOST FRUSTRATED YOU? 


CUESTICN # 27: WHICE, IF ANY, WERE PRIMARY FACTORS IN YCUA 
DECISICN 10 LEAVE? 


CUESTICN # 28: HHAT IS THE ONE, PRIMARY REASON YCU LEFT 
DCA? 


CUESTICN # 29: WHAT CNE THING COULD DCA HAVE LONG THAT eee 
HAVE INFLUENCED YOU IC STAY? 


£UESI 
AS PC 


30: HAS YCUK EXPERIENCE IN YOUR NEW POSITION BEEN 


TON 
S E AS YOU EXEECTED If WOULD BE WHEN YOU [ie tepeme 


# 
ITIV 


a9 


APPENDIX B 
POtcoRVIEW RESPONSE SLISTINGS 

listed Ey guesticn here are abbreviated respenses for 
guestions fcr which cnly trends were presented in Chazgter 4. 
Tne number of times a particular response was given is found 
in Chapter 4. Freguencies are not repeated here nor are 
responses Listed in crder of magnitude. kKather, the rurpcse 
of this appendix is te allow readers to see all responses to 
guestions including those which are not otherwise reflected 
in the body of this research because they occur too infre- 
guently te constitute a trend or any significance. Tae 


seguence in which the responses are presented is randon. 


Cuestion 1; What drew ycu to DCA? 


eleGking £m «a JO eight type of work for my 
kackcreound 

-interested in DoD data communications networks 

-werk cfifered was technically and professicnally 
Challenging 

=Work presented “crportunity to make a difference" 

-woridwide telecolm@unications operation that was woving 
akead with atotal systems approach to telecommunica- 
tions 

—-proylabn management challenge 

Booporeinuity tO Glew das a Danager 

~interesting work; knew agency contractor who descrited 
operaticn to him 

-DCA needed help and I thought that I could help then, 
kut if job had nct been in Reston I would fot have COiie 

-ratriotism; it was wartime and DCA needed people with 
my particular kncwledge and skills 

=Ceoonpeummey mete jain Drodder tecnnical experience in 
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ccmbination with a Promcticnm@to scone 
-liked the work and the people; had positive experience 
in previous summer job there 
-jcb description given presented broad responsibiiities; 
other offers were much more narrow 
-wasc dissatisfied in job I was in and someone at DCA 
asked me for a a SF 17/1 
~the name "engineering center" drew me; I liked taoe idea 
of a technical arm - 
-there was a professional atmosphere in governiienut 
back then; had werked as a DCA SETA contractoc; govern- 
ment 
was more ethical then, and treated its employees tetter 
-was getting cut cf the service; my boss know about 
CCA and asked for a resume 
-came to DCA by transfer of function wien DCA was fcrmed 
-for new opportunities in an expanding tield 


-admired General who was the Director of 


Oferaticns then 
—crportunity to werk on new command and control tission 
in ccmrinatico with a significaat salary increase 


-Admired General _ , the Director of DCA 


Cuestion 4: " In generai, what elements wouia te found 


in a satisfying job fcr you? 


-Significant respcnsibilities plus being given the 
resources and freedom to be able to run with tnose 

-kein¢g provided tke proper support in terms of peoczsie 
and tools 

-good management - the kind you can go to and receive 
Suppert from, and the kind you can understand so that 
you can support hin 

-technical challenge 


-technical prefessionalsinm, from both the standpoints 


oul 


cr 
oaks 
10) 


Cenc cCecanilemmciscciplineseand@ercoe autegrity cf 
People an the om gant zat 10n 

-ccllegial atmospkere 

Stne Cppertumity tc have an impact 

-the cppcrtunity tc be more of a general Manager in 
GLaeL Gwe ve abilemto inttuence the ability to do a ycod 
technical jok frem all aspects 

-the cpportunity to grow as a professionai manager 

-the cppertunity fcr advancement 

—-the cpportunity tc work a the leading edye of 
of technology 

-a good relationship with top management. 

-—good support and support services, e.g. computer 
terminals and secretarial, , and from personnei, 
supe ly, etc. 

-a sense of accomplishment - accomplishnent of 
scméething that ccunts 

-a place where people are treated as human beinjs, 
where people care for you, where you are part 
of a calling teaan 

-a jok wnere you can use engineering principles to 
actually implement a system - going beyond the 
conceptual or architectural phase to bringing it to 
Te OL eaholse 

-an environment wkere one has respect tor colleagues 
and where one is respected by then 

-the cpportunity tc make a meaninyfaul technical 
contribution to improve the way tne DoD does its 
Eusiness 

~an Situation where the skills of respected colleagues 
match tke demands of the environment 

-where there is a technically competent, synergistic 
group of colleagues 

-a degree of freedcm to pursue things 


-an atmosphere where you can get things done 
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~the cprpcrtunity tc grow (Geemmieae, 

-the work ust be necessary, important work 

-if I have time tc sit and read the newspaper, then 
the jok is nct fcr he 

-if I do the job right, 1 expect €o be rewarded {fcr Mew 
at the same time, if I don't, I expect a slap on the 
wrist 

-werk that is techrically chalienging 

-werk that is interesting to be involved with 

-a prcofessional engineering environment 

-recognition 

-financial reward 

~preper degree of frofessionai respect 

-number on is challenging work 

-reascnakle salary and benefits 

-chance to work fairly inderendently 

-envircnoment where there is a yood bufier zone ~ 
where I don't have to deal with administrative 
groups that think they run the orjanization 

-an organization where people know tneir place, i.e., 
"Contlact=types” 

-the Cpperptunity te Make “aeeconucr touenon 

-where my work iS appreciated and accepted 

-where the action is | 

-work has to be exciting in the sense that it is 
an important public service, or is in the national 
interest 

~where one iS in a position to explore to the fullest 
his strengths in taking it all happen 

-stimulating, Challenging work 


-adeguate compensation 


Question 6: "What have you liked about your joeoks at 
DCA?" | 


-~involved in a new technical development while tnere 
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—-Cfrortunity to deep abreast of new technologies and 
Coen dt sonoma te—-Or-the=-dpttaanedata COmmunications 

—~Cfportunity to create a professional atmosphere and tc 
Ering in comfetent personnel to apply to a challenging 
Frcblen 

“work was challenging and interestiag 

-variety of problems presented 

~arility to deal across different military boundaries 
and CSD 

-tasks very broad-scoped 

-arle tc work where very little guidance on how te 
set the job done was given 

sHegn level visibility and contacts 

-lots ci resources, reasonable funding and good 
fepensorship it OSL 

-I had more latitude than most 

-over the time I was there I influenced a wnole ict 
of things 1n a pcsitive way - got them organized 

-building tae systems in Vietman and Tniland was fun 
and satisfying as was subseguent work on links ir 
-1 other countries 

-work was interesting, challenging and varied, 
technically speaking 

-the technical aspects: doing engineering analysis 
and developing architectures 

-the people 

-the general type cf work - defense work is fulfilling 

-the cffice I was in was altogether a nice atmosphere 
Ver werk .1n 

-I was totally in charge or what I was doing; it was 
€ither make it or break it on my own 

-My oOriyinal groug was a great bunch of people to 
work with;the office management and staff were 
professionals freop all standpoints; the group was 


Closely knit 
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-~the educational cfpportunities 

-the technical litfrary 

-gcod Spirit at s;<eClaljcagw- 

-the technical challenge 

-great independence in how I did my job, because 
Maragement was Sc non-existent that you could graoa 
the Lull by the herns and run with it 

-was able to get involved in the forefront of 
technolcgy 

-gcod fecple, interesting and friendly 

-gcod working atmosphere in my division 

-work was always exciting and technically challenging 

-had the opportunity to get out and visit places and 
see the results cf my work 

-ofportunity to be involved in a lot of system design 
in tke formulaticn stages 

-~CEfortunity to be creative and have an impact 

~wild and exciting work on the new worldwide command 
acd control systen 

-wide variety of interesting problems from both the 
technical and managerial standpoints 


-the cpportunity tc make something aappen in the 


system 
Question 12: "What words or phrases would you use to 
descrike an ideal supervisor of engineers?" (Note: traits 


are clustered here as they were spoken by individual respon- 
dents) 


-administrative afilities; the insight to understand 
the abilities of his people and to use those to frovide 
a total capability from the way that he works his feéofle 
together; one whe accepts ideas and one who is akle 
tc f~rovide ideas when necessary - when direction is 
as needed, but whkc elsewise leaves one alone; one who 


helps with problems, but who does not manage or 
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Supervise me; one who gets involved wren you need hin 
ees ectmcn Comwldate, YOU Cannot Cet More do 

-the nost effective kind is one who has insignt to 
ccmerehend tae Dircad thrust of what's being presented 
and provide guidarce along those lines; and one who 
has a degree of rational integrity regardless of 
perscnal traits - the right technical decision 
Cccmes out, given any reali constraints; and one who 
gives ycu the imjression that what you say will 
have an impact 

-Supportive; decisive, provides leadershio but is net 
a micrcmanayer; scme technical competence and some 
akility to manage - the latter is more important; one 
who leaves room for independence - gives broad 
guidelines, not “hew-to'ts" 

-one who is technically competent; who is undestanding 
and colpasSionaté; has good interpersonai skills; has 
gcod business sense regarding his environment 

-a professional with sufficient experience to Give 
give guidance when needed; Ii kelieve you determine 
what tne problem is and give guidance at the beginning 
Of a prceject, versus telling Someone that trey did it 
wrong at the end - tke principal management style at 
pC Awicm NCLe!s a) Gobmbo do =wago -do iaes—- Itil teil. you 
whether or not ycu did it right when you get it done 

-one whe shows resfect for an a measure of trust in 
his engineers, both as peorle and professionals 

-one who gives bread technical guidance and ailows 
the engineer a high degree of freeiom within those 
guidelines; he must not micromanaye, but just set 
the stage and give feedback in the broad sense 

-he or she is technically competent; experienced; a 
good decision maker; packs up ais employees; a gcod 
leader in general 


-cne who knows the strengths and weaknesses of the 
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engineers, hew far he can let each person maxe 
decisions on his own, and to that limit ne iets 
individuals make decisions, with guidance as 
necessary 

-a leader, not just one wno reacts; one who lets his 
gc tc the extent of their Capabilities, and ,rcvides 
what assistance and encouragement he can to that end 

-~an engineer who knows how to write and talk - not 
the classic engineer who can't communicate his ideas 
tc anyone; he naas some degree of manayement training; 
cr, cne who is nct an engineer but who has management 
and vertal skills 

-one who gives and receives reedback; who understands 
the job his people are doing and can guide his ;feople 
through ~ though he does not need detailed technical 
expertise; he backs up his people and know how tc 
give necative feedback 

~one who is an intellect - not necessarily an engineer, 
but cne with enough knowledge to understand what ais 
engineers teil him; he should pe smarter than his 
statf - knowing the parameters, various aspects and 
Laliticaticons Of ptaimnas 

~one who has an intellectual affinity with the minds 
of engineers; a fro-active kind of manager in the 
sense of expecting technical innovations from his 
engineers and giving them sufticient latitude to 
get it done; one who gives recognition and acknowledge- 
ment 
when someone has yerformed well; one who 
rewards or prods as iS appropriate 

-one who has an understanding of technical work, 
though not necessarily detailed, but enough to 
render judgements; one who understands what motivates 


engineers; a jocd leader 
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Question 14: "Were matters related to command level 
fovpOEeacency Jevedselcadership a )raCtor in your decisicn to 
leave DCA?" 


SO UANLs= LEVEL SR ESE OG NSES 


-yes - it was overmanayed; we did not have the freedcn 
tc de things —- it turned out that you needed 150 
Signatures to get an action released, even just to 
send a message; and it was hard to make the tor 
levels understand what we were doing - and many 
times they did not even need to know as we were just 
ccenveyinrg anformation, i.e. facts, back and forth; 
rut everything had a huge review and approval 
procedure before it got out 

-~the command managers were not the technical nmanage- 
ment eguals of the senior civilians, although they 
were good managers in general; and tnere was an 
unfortunate decline of senior civilian technical 
influence 

-decisions were made by the environment by default 
cn manayement's fart; it was a crisis/reaction nede 
cf management 

-no, I moved because of geograpnic preference; however, 
if that preference had not been there, it could have 
been a factor; tke leader was not a technical perscn 
there was zero tkere; and he was an obstructionist; 
he meddied inthe cbscure details of travel or in the 
details of a particular training course 

-the leader was smart and intimidatiny - tnere would 
be periodic screanting and everybody would just react 
tic heint 

-~leadership was very weak; there really wasn't any 
leadership; the leader was very beliigerent; he had 
a degree of charisma, and intuitively jumped at the 


Tight answers; he turned people off; his attenticn 
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Span was very sShcrt, and he had strong opinions 
-there was a conservative style; yenerally capackle 
Military people came Lut they were not prepared for 


their jcbs - their approach was myopic 
AGE NG =e Vein BPO = 


-I had a growing sense that the military elenent- in 
its less good asfects - was dowinant; the engineering 
operation was dekilitated; it wasn't like this in 
earlier tines 

-the top level dictates the whole tenor of tne 
agency - there was very little leadership, and littie 
sensitivity to people and human issues 

-tke director made it clear that he didn't nave 
much use or regard for civilians; the engineering 
environment deteriorated as did the ability to 
te accomplish significant work; the director didn't 
understand what [CA's real mission 1S; there's tco 
much military management at DCA - engineers are seen 
as meat to be maneuvered 

-The director almost automatically rejected the advice 
of his own engineers; he preferred the opinions of 
outsiders 

-they were slow tc move on thinys; it was a senseless 
bureaucracy 

-directcr has an innate distrust of civilian emfpioyees; 
he has destabilized civilian morale; he is naive abcut 
the Ekusiness of the agency; an overall weak director 

-its difficult for a joint amjeweyetowcace fis ligne eu 


place in the defense community - turf business 
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